Polysaccharide from Ganoderma atrum induces tumor necrosis factor-α secretion via phosphoinositide 3-kinase/Akt, mitogen-activated protein kinase and nuclear factor-κB signaling pathways in RAW264.7 cells.
The aim of this study was to investigate the signaling pathways involved in the macrophage activation by Ganoderma atrum polysaccharide (PSG-1) and elucidate the molecular mechanism of PSG-1-induced signal transduction in the regulation of tumor necrosis factor (TNF)-α secretion. Our results illustrated that the mitogen-activated protein kinase (MAPK) pathways were simultaneously activated and involved in PSG-1-induced TNF-α secretion in RAW264.7 cells. Moreover, our results also demonstrated that the phosphoinositide 3-kinase (PI3K)/Akt pathway was stimulated and played an important role in the PSG-1 induced TNF-α secretion. Additionally, the present study showed that nuclear factor (NF)-κB activation by PSG-1 was triggered by PI3K/Akt/MAPK pathway and NF-κB participated in PSG-1 stimulated TNF-α production. In conclusion, we have elucidated the mechanism of PSG-1-mediated immunomodulatory activities, and provide a theoretical basis for the potential of PSG-1 as a novel immunomodulating agent.